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During an intervention, occupational therapy practitioners (OTPs) can customize 
it by creating a novel product adaptation. Such adaptive products help individuals to 
participate fully in occupations and activities (AOTA), 2016a).  Potentially, the need for 
the adaptive product could be greater than the one individual for whom it was 
intentionally designed.  This doctoral project investigates the impact of OTP designed 
products not getting to market, the factors that contribute to this limitation, and a propose 
an online course to address the problem.  
The pathway of the AquaEve urinal becoming a population application is used as 
a case example. The Assistive Technology Device Development: Moving from design to 
market ready (AT to Market) course will be implemented as a pilot course. The goal of 
this five-module course is to guide OTPs to achieve milestones on the path to bringing a 
novel AT product to market. The creation of a comparison product chart, a narrative 
description of the problem and solution, achievement of a working prototype, and the 
	
	 vi 
creation of a business plan are the measurable outcomes of this course.  
This doctoral project describes the contributing factors to the course including 
funding, outcomes research, and dissemination plans due to their contribution to the goal 
of the viability of the AT to Market course as a repeatable offering. The Assistive 
Technology Device Development: Moving From Design to Market Ready course will 
guide OTPs through the innovative and entrepreneurial steps to contribute to the 
emerging technology trend and advance the quality of health care through the 
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Bloom’s Digital Taxonomy is a classification of the elements and system of learning 
describing the continuum of thinking skills (Churches, 2009). 
 
Need to Knowledge (NtK) Model. The NtK Model is an evidence-based framework to 
guide the conception, design and generation of technology-based or technology-oriented 






CHAPTER ONE - Introduction 
The Lack of Occupational Therapy Designed Products Getting to Market 
Occupational therapy practitioners (OTPs) utilize interventions that help individuals 
to participate fully in occupations. These interventions can include retraining and 
adaptations (American Occupational Therapy Association (AOTA), 2016a). During an 
intervention, occupational therapy practitioners can customize the intervention by 
creating a novel product adaptation. Potentially, the need for the adaptive product could 
be greater than the one individual for whom it was intentionally designed. One example 
of a product designed by an occupational therapist coming to market is Broussard’s 
PaddleLoons and MegaLoon Paddles (Broussard, 2009). She created a coat hanger and 
stocking racket so that clients could participate in balloon batting activities. She noticed 
that clients from various settings enjoyed the games and wondered about manufacturing 
and marketing to allow more individuals to benefit from her idea. Broussard describes 
barriers to bringing her product to market which eventually led to the licensing of her 
concepts. The Sportime MegaLoon Paddle Set is for sale on the School Specialty website 
(School Specialty, 2016). No other articles describing OTP designed products getting to 
market were found through a search of the evidence literature as described in chapter two 
of this doctoral project. The paucity of information in the databases indicates that OTP 
creations do not reach the retail market. This paper will describe the impact of products 
not getting to market, describe the factors that contribute to this limitation, and propose 
an online course to address the problem.    




occupational therapy since the recipient of occupational therapy services can be a 
population (AOTA, 2014). Systems level practice is a valid and important component of 
occupational therapy (AOTA, 2014). Since 2005 a new emerging market in occupational 
therapy, being driven by market needs, is the development and invention of assistive 
devices (Brachtesende, 2005). The greater application of occupational therapy 
practitioner designed products can be seen as part of the emerging niche of new 
technology for rehabilitation, disability and participation as described by the American 
Occupational Therapy Association (AOTA, 2016a).  
The market for medical device development, aimed at consumer’s needs, is ripe with 
opportunity for disruptive innovation (Castner, 2016). For example, the role of nurses in 
the improvement and redesign of future health care systems is valued due to their 
professional numbers, close proximity to the client experience, and their scientific 
understanding of health care processes (Committee on the Robert Wood Johnson 
Foundation Initiative on the Future of Nursing at the Institute of Medicine, 2011). In 
addition to nurses, occupational therapy practitioners also have close proximity to the 
client experience and a scientific understanding of the health care experience. Skills and 
expertise in adapting equipment and products is within the scope of occupational therapy 
(AOTA, 2014).  
It has been documented that OTPs have an interest in designing adaptive equipment. 
Fink (1984), described a guide for occupational therapists to design and fabrication 
adaptive equipment. Fink described a seven-step process that he utilized to create 




driven by the lack of a viable solution on the market. Likely there are many more OTPs 
going through a similar thought process: “If it is not available to purchase, then I will 
make it myself.” Many times as OTPs, we keep reinventing the wheel.  More recently, 
Lin, Aflatoony, & Wakkary (2014), describe a game controller designed for a gamer with 
quadriplegia. The authors utilized digital fabrication and electronic prototyping 
techniques to build a game controller and a mouse, collaborating with the intended client 
user. Here again, the authors state that the impetus to create custom assistive devices 
stemmed from the lack of traditional methods to meet the needs of the client.  No 
mention of duplicating or mass production of the adaptive equipment was mentioned in 
either article.  
OTPs are positioned to contribute to the emerging technology trend and advance the 
quality of health care through the development of healthcare enhancing products 
extending from their client creations.  Adaptive equipment, health-care products and 
other terms are used in practice and the literature to describe devices intended to improve 
function. However, assistive technology (AT) is defined as “any item, piece of equipment 
or product system whether acquired commercially off the shelf, modified, or customized 
that is used to increase, maintain, or improve functional capabilities of individuals with 
disabilities.” (U. S. General Services Administration Federal Government, n.d.). 
Therefore, in this paper, the terms are used interchangeably to fit the context, however it 





Impact of OTP Designed Products Not Getting to Market 
Since the unique client adaptations and product ideas of OTPs do not reach all of the 
individuals that may benefit from the product, the impact of their contributions to 
promoting independent function is hampered.  For example, an OTP sews an extended 
strap on a pair of pants so that an individual with fatigue caused by multiple sclerosis can 
don her pants independently.  According to the National Multiple Sclerosis (MS) Society, 
an estimated 2.3 million people are affected by MS worldwide, and one of the most 
common symptoms is overwhelming fatigue (National Multiple Sclerosis Society, 2016). 
If pants with extended straps were available to others in need, those individuals could 
enjoy an increased participation in dressing as well.  
Another example of an OTP designed product stems from my personal need for 
urination while bedridden. In response, this author created a female urinal. The AquaEve 
urinal is now on the market in a limited capacity, not reaching all those in need. There are 
35.1 million United States (U.S.) hospital discharges per year and 60% are women (U.S. 
Department of Health & Human Services, 2008). If an estimated half are partially 
restricted to bed, with a third of these women being mobility impaired, then 
approximately 3.5 million women in hospitals in the U.S. alone may have an indication to 
benefit from the use of a female urinal.  
Without the ability to bring novel adaptations to the mass market, occupational 
therapy solutions do not reach all the individuals that could potentially use these products 




Contributing to the Problem: Limited Occupational Therapy Resources on 
Adaptive Equipment to Market 
OTPs commonly fabricate one-off custom designs of adaptive equipment for clients, 
showing that OTPs are familiar with creating a single use product. However, to build a 
marketable product, a more duplicable design is necessary. Three-dimensional (3D) 
printing is often used in crude prototyping, an initial step in the product modeling 
process. Experience with 3D printing could indicate skill in prototyping, a necessary step 
in product development. A specific example of the scope of knowledge regarding product 
development in occupational therapy education occurred at the Boston University 
College of Health & Rehabilitation Sciences: Sargent College Department of 
Occupational Therapy.  Only two of fifty-eight students in the fall 2016 OT 538 Assistive 
Technology course responded positively that they had experience with a 3D printer 
(Boston University, personal communication, November 14, 2016). Occupational 
Therapy students may benefit from education in the skills of product development in 
order to expect more OTP designed products on the market. There is new evidence that 
3D printing is being introduced to occupational therapy curricula (Salinas and Portco, 
2017). The focus is on utilizing 3D printing for client customized AT solutions. The 
integration of 3D technology shows that OTP are interested and have the potential to 
become skilled in the design of assistive technology. As OTPs become familiar with 
prototyping methods, these skills can launch the OTP into evolving their custom design 
into a mass market product. 




major resource for OTPs is the American Occupational Therapy Association (AOTA). 
However, information on product design to market was not found on the AOTA website 
(AOTA, 2017).    
A possible resource for OTPs on guidance to bring products to market could be 
formal education. Education programs in device and adaptive equipment development 
would assist OTPs to gain skills necessary for successfully bringing products to market.  
However, the 2011 Accreditation Council for Occupational Therapy Education 
(ACOTE®) Standards and Interpretive Guide August 2016 Version does not state a 
specific requirement for the development of adaptive equipment education. (AOTA, 
2016c).  
Two university occupational therapy programs were found to include education on 
designing adapted solutions for clients: Philadelphia University and Clarkson University.  
According to the Philadelphia University website, Master of Science in occupational 
therapy students can participate in a semester long interdisciplinary project to research 
and develop adaptive devices (Philadelphia University, 2104). The Master of Science in 
occupational therapy students in Clarkson University’s Innovative Practitioner track can 
choose to participate in the design of a product and entrepreneurship as part of their on-
campus experience (Clarkson University, 2016).  These descriptions did not include the 
methods needed to bring the product to market. In a thorough search of occupational 
therapy academic programs, no on-line courses were found. Product development courses 
were not found in the AOTA Publications & CE 2016 Catalog or listed on the Canadian 




offerings for OTPs who seek to gain knowledge and guidance to bring an adaptive device 
or product to market. 
 Other professions such nursing, engineering and business have educational programs 
on bringing products to market. A conceptual guide has been described to lead nurse 
educators to engage in medical device development (Castner, 2016). This guide outlines 
the role of the contributions of the expertise of nursing in each phase of product 
development resulting in a prototype. The greatest success was found with graduate 
nursing students who had work experience or education and training in a non-nursing 
field.  
Outside of health care, as part of the Master of Business Administration (MBA) 
program, the Columbia Business School annually offers an on-campus class entitled, 
B8608-001 New Product Development. The goals of the course are to learn skills to 
identify opportunities, develop strategies, and design processes for the creation of new 
products. The target participants are entrepreneurs and managers in established firms. 
The first half of the course focuses on strategy development, and the second half focuses 
on the processes necessary for new product development. Class time is spent in lecture, 
case discussions, guest speakers and project work. During the final class session, groups 
of students present their projects. (Kohli, 2016).  Stanford University offers an 
undergraduate Bachelor of Science in Engineering with a sub-plan of product design.  
The curriculum includes coursework entitled Human Values in Design, Introduction to 
Design Methods, Design and Business Factors, Manufacturing and Design and three 




The nursing and engineering courses described previously provide insight into the 
current availability of courses for product design. These courses do not appear to be 
designed for OTPs nor do these programs appear to address the needs of persons with 
disabilities. 
An internet search and professional networking resulted in finding a few entities that 
offer nonacademic support to assist OTPs design adaptive equipment (AE) and 
technology. Sources of guidance for OTPs to bring the AE to market were not found on 
an extensive internet and networking search. 
Proposed Solution: A Course for OTPs 
To address the limited occupational therapy educational offering in product 
development, this author proposes to create a pilot course to guide occupational therapy 
practitioners to design and bring a product to market. The pathway of the AquaEve urinal 
becoming a population application will be utilized as a case example.  
   This course will guide OTPs through the following developmental four steps to 
design and bring a product to market in five modules. 
 1. Initial Concept Ideation  
• Provide education and information regarding product concept and idea 
generation.  
• Methods include clinical reasoning, activity analysis and analysis of 
occupational performance as described in the Occupational Therapy Practice 
Framework (AOTA, 2014) and referencing past experiences and the 




2. Proof of Concept 
• Verify the performance of the idea and the market application (Blank, 2012). 
Market research determining how your idea differentiates from products 
already on the market is paramount to establishing a rationale for proceeding 
to product development.   
• Demonstrate that the new product solves a significant problem that is valued 
in the marketplace.  
3. Business Structure and Strategy 
• Prepare the support structure of a business organization to bring the product to 
market (Ries, 2011) while meeting the entrepreneur’s personal needs. 
•  Develop a business plan or business model. 
4. Product Launch 
• The initial push to create sales of product on the market. Test all previous 
assumptions. Verify the plan or pivot/change strategy to another tactic (Blank, 
2012).  
Likely at the end of this course, students will not be ready to launch their own 
products, however, they will have the plan for future use. This course will facilitate the 
future trends of the profession of occupational therapy to participate in the innovation of 
the future of health care. By sharing knowledge of the pathway of product development, 
more OTP designs will take great strides toward reaching the mass market. The course 
deliverable outcomes are a narrative description of the problem and the solution, a 




preliminary business plan.  
Occupational therapy and other theoretical frameworks provided foundational 
knowledge to guide the development of this course. Adult learning principles were 
applied to encourage participant engagement. A discussion of the theoretical frameworks 





CHAPTER TWO – Theoretical and Evidence Base 
Theoretical and Evidence Base to Support Using an Online Course to Advance the 
Knowledge and Understanding of Product Development for Occupational Therapy 
Practitioners 
 
Relevance to Occupational Therapy 
The provision of adaptive equipment aligns with the American Occupational 
Therapy Association’s (AOTA) professional construct of occupational therapy practice 
(AOTA, 2014). The client’s status impacted by the presence of illness, disease, and 
disability can negatively affect the client factors of body functions and body structures, 
therefore limiting the client’s ability to participate in occupations (AOTA, 2014). The 
engagement in a chosen occupation falls within the scope of the domain of occupational 
therapy (AOTA, 2014). Assistance can be provided by a family, friend or hired caregiver. 
Adaptive equipment can be valuable in decreasing this burden and increasing a client’s 
ability to function. Older people aged 65 and beyond would like options as they age and 
view aging in place as advantageous (Wiles, 2011). As people are aging in place and 
abilities decline, there is a need to adapt the living environment to the individual. This 
includes the use of adaptive equipment. The use of tools is recognized as an important 
part of an occupational therapy activity analysis in the Occupational Therapy Practice 
Framework: Domain and Process (AOTA, 2014).  
Designing products for a population fits well within the American Occupational 




occupational therapy for at least the next decade: Occupational therapy maximizes health, 
well-being, and quality of life for all people, populations, and communities through 
effective solutions that facilitate participation in everyday living (AOTA, 2016c).  
A course guiding OTPs to bring a product to market is in alignment with the core 
tenants of the AOTA’s vision of providing accessible, customized, collaborative and 
effective occupational therapy services (AOTA, 2016c). The provision of adaptive 
equipment can be part of an effective solution to facilitate a person’s or as an aggregate, a 
population’s participation in everyday activities. 
AOTA’s 2017 Centennial Vision of increasing the profession’s capacity to meet 
society’s needs by expanded opportunities for collaboration and science-based innovation 
(AOTA, 2013) will be supported by this course.  Technology & assistive device 
development has been identified as an area of emerging practice for occupational therapy 
(AOTA, 2013). Adaptive equipment has been identified as a relevant driver to meet the 
future needs of occupational therapy services (AOTA, 2013). The product development 
of assistive devices content of this course will actively support the AOTA’s Centennial 
Vision and Vision 2025.  
 
Evidence to Support the Exploratory Model of OTP Designed Products Getting to 
Market 
An exploratory model was created to visually represent the pathway from the problem 
of OTP designs not becoming products on the market to the potential solution of an 





Figure 1: Pathway from OTP creation to course 
A thorough search of the evidence literature was completed to determine the evidence 
in support of indications to provide a course on OTP products to market. To find 
evidence on OTP designed products reaching the market, an initial search of CINAHL 
with MeSH terms occupational therapy and adaptive equipment was completed. As this 
yielded 70 articles, the search was modified to include “created”. This search yielded 
three off-topic articles. A new search was completed using the terms occupational 
therapy and durable medical equipment which yielded 17 articles with one on topic. As 




database on AOTA’s website for AJOT was searched using the term entrepreneur. Six 
articles were found with two being relevant, one being a duplicate of the article gleaned 
from the CINAHL search.  Even though OTPs’ creation of AE is pervasive in our 
interventions, this literature review supports the idea that OTP designed products are not 
substantiated by research.  
Of significance is that Fred Sammons, PhD (Hon.), OT, FAOTA, designed many 
products and was the first OT to create a company to bring these products to market. This 
author has known of Fred Sammon’s products for decades and had the pleasure to discuss 
product development with him at the 2017 AOTA Annual Conference and Expo. He 
began his career as a shop teacher and became an OTP on a GI bill for World War II 
veterans to fill a dire shortage in the OT profession. Due to his shop experience, he 
naturally created adaptive items for his OT clients. Other OTPs heard of his creations and 
wanted them for their clients. Sammons started a catalog in 1958 to organize his sales and 
built a successful business that has since been sold (F. Sammons, personal 
communication, 03/31/2017). Sammons is certainly an inspiration. Starting a multi-
product company today with the competition of national and international distributors 
provides some additional challenges and the need for sound business strategies.  
Also substantiating OTP interest in designing and bringing products to market was 
the overwhelming positive response to the inventor’s corner event at the 2017 AOTA 
Annual Conference and Expo. This event was modeled after the T.V. show, Shark Tank. 
Applicants including this author pitched their product ideas. Originally the event was 




accommodate a larger audience. Interest exceeded room capacity, so the event was live 
streamed to a second room. The energy and interest were palpable. The judges and 
audience asked numerous questions, many being left unanswered due to time constraints. 
A few participants lingered after the presentation to discuss their ideas privately with this 
author. Despite the paucity of OTP literature and the limited current involvement of 
OTPs in product development to market, there is a strong and growing desire for OTPs to 
participate in this dynamic and cutting edge occupational therapy practice. A course 
tailored to OTPs will harness this potential of OTPs and guide them to participate in the 
next great wave of innovation in the fields of prevention, health promotion, wellness and 
rehabilitation.   
To facilitate the maximum effectiveness of the course structure, learning theory and 
OTP relevant instructional research were explored.  
Theory Supporting Online and OTP Educational Course Format  
The tenets of constructivism and adult learning theory can be appropriate guides due 
to the focus on learner centered contextual learning (Jonassen, 1991 and Knowles, 1972). 
 Constructivism is a theory of learning that emphasizes the learner’s role in 
perceiving reality and, through internal mental processes, construct meaning (Jonassen, 
1991).  In their well written article, Adelore and Itsanami (2016), state that learning 
environments based on constructivism supports the process of learning through discovery 
in real life problems. OTPs create AE to solve real life problems when working with 
clients. 




the mental activity described by the constructivist theory used to create individualized 
meaning (Jonassen, 1991). Filtering can be described as an internal method of comparing 
new perceptions to existing ideas, which will impact on meaning given to the new 
information.  In a product development example, constructivism would suggest the 
learner is perceiving the information in the environment such as how the client is 
performing a task, then passes these perceptions through mental processes to create an 
individualized meaning.  The learner builds symbols to understand the information in the 
environment, associating meaning to the event. Perhaps the client was observed to be 
unable to fully grasp a wheelchair joystick. The OTP would construct ideas regarding 
hand function, precision needed for control, and hand dominance among likely many 
more ideas. This could lead to the conceptualization of an adaptive joystick or other 
method of control.  
The implications for designing an effective program are likely to be influenced by the 
objectives of the program. If the learning demands skills to solve more complex 
problems, such as intended in this course, then the learning environment could be better 
served by the application of constructivism due to its greater acknowledgement of the 
role of the mind in making connections between experiences and creating new meaning.  
Assuming that learners create new meaning expands the possibilities for outcomes of the 
learning task. The learner is allowed to individualize their learning, making it possibly 
more relevant to their life. This would be useful in the conceptualization of adaptive 
equipment solutions. 




constructivist theory could be useful to adult learners in web-based programs. Adults 
have extensive past experiences and strive to engage in experiences (Ladyshewshy & 
Taplin, 2014).  
Exploring client cases known to the OTP, simulations and presentations of real-world 
OTP interventions are methods employing tenants of constructivism that can be utilized 
in the course. (Jonassen, Timari, et al., 1999). These foundational assumptions of 
constructivism will be used to guide the development of the first module of the course as 
illustrated in the chart below. Table 1 describes the constructivist theory application to 
Adaptive Equipment Development from Design To Market in Module 1: Initial Concept 
Ideation of the course. 
 
 




Proposed Core Course 
Elements of Initial 
Concept Ideation 
 
Instantiation Of Key Elements Of 
Constructivism To Core Principles 
In Course 
In order to maximize 
individual learning, 
instructor to yield 
control and prepare 
learners to regulate 





Learning can be created 
effectively when students 
are allowed free access to 




Student learning can be 
maximized when the 
instructor is a supportive 
guide.   
Participants will be given access to 
self-initiate and self-regulate 
interaction with web-based 
modules about strategies for idea 
creation, and activity analysis that 
identifies indications for unique 
AE. Support will be provided by 
the instructor in live chat times, 
video conferencing and 








the process of learning 
through discovery in 
real life problems 
(Adelore & Itasanmi, 
2016). 
Learners construct new 
meaning (an idea for AE) 
through discovery in a 
real-world situation.  
Methods to promote idea 
generation include student 
participation in clinical 
reasoning, activity analysis and 
analysis of occupational 
performance of an activity of 
choice in their real-world work 
or family environment.  
Table 1: Constructivist theory application to Adaptive Equipment Development Moving from 
Design to Market Ready, Module 1: Initial Concept Ideation 
 
Additional modules are included in the course that will be guided by constructivism 
and adult learning theory.  These modules will be described in chapter 4. Besides concept 
ideation, the course encompasses verifying proof of concept, mass market application, 
and preparation of a business structure and product launch plan.  
In the virtual setting of web-based instruction, the student and instructor are not 
physically in the same room. Communication is mediated through the internet. Learning 
environments based on constructivism support the process of learning through discovery 
while addressing real life problems (Adelore & Itasanmi, 2016). Cases related to the 
learner, simulations and presentations of real-world problems are methods employing 
tenets of constructivism to connect context to the learner (Jonassen, Timari, et al., 1999). 
Proof of concept verification via trial user performance of the idea are real world problem 
scenarios related to the learner. Mass market application will involve the learner 
discovering real world data, then extrapolating the appropriate value. For example, using 
the case study of the AquaEve female urinal, the learner could be challenged to determine 




the number of female patients hospitalized for severe injuries and question what percent 
may have significant mobility restrictions who could benefit from using the product. 
In adult learning theory, the role of the learner’s experience is considered paramount 
(Knowles, 1984). The physical environment and setting are structured to support 
engagement, and interaction with the environment. The role of the learner’s experience is 
considered paramount (Knowles, 1984). The physical environment and climate setting 
are structured to support engagement, and interaction with the environment. For example, 
consider the study mentioned previously by Adelore and Itasanmi utilization of mobile 
phones and notebook computers to allow the learner to be in their own context, 
facilitating connections to the educational content. The mobility of the intervention 
provided the learners access to the virtual learning environment at their convenience, 
creating the opportunity for self-regulation.   
  Constructivism and adult learning theory posit that allowing the learner to be self-
regulating aligns with the adult need to be responsible for their own life, including 
learning (Jonassen, 1991 and Knowles, 1984). This course on bringing products to 
market will allow learners to be in environment of choice due to the use of web-based 
technology. Learners can be engaging in the course from the comfort of home or in-
between other events, allowing for self-regulation.  
The educator’s role in constructivism is to guide learning, placing the educational 
focus on the learner. The educator is seen as a valuable source of feedback. Similarly, 
adult learning theory considers the heart of education to be learning, not teaching 




the learner. Both theories posit that the adult learner is motivated to participate for 
individual real-life reasons, will initiate engagement in learning, and therefore is 
responsible for the outcomes (Jonassen, 1991; Knowles, 1972). In this course, 
participants will choose the product idea to develop. The intervention implication 
includes the use of discussions (live or virtual), simulations, team projects, and field 
experiences focusing on participation through discovery (Jonassen, 1991 and Knowles, 
1972) which will be reflected in the design of the product to market course.  
Blending web-based and real-world learning interactions is a way to beneficially 
apply constructivism and adult learning theory in the current state of web-based and 
mobile technology.   
Occupational therapy education in an online context must be presented in an engaging 
manner to stimulate student participation. There is limited OTP specific research 
supporting online education. Doyle and Jacobs (2013), authored an article on the impact 
of learning styles on OT student preference for the format of assignments. An 
overwhelming majority (87.5%) indicated they were pleased to study their learning 
styles, they preferred to participate in assignment formats that were familiar to them over 
a match in learning style. For example, none of the students who chose the writing format 
stated that they felt successful with the learning opportunity despite having had the 
opportunity to choose a non-writing format. All of the students who chose the non-
writing format strongly agreed they were successful (Doyle & Jacob, 2013). These and 
other results led to the conclusion that concerns with time and technology were stronger 




Jacob, 2013). Since the topics in the proposed Adaptive Equipment Development Moving 
from Design to Market Ready course are real world and multidimensional, non-writing 
formats such as power-point presentations and interactive online chats may allow for 
greater concept creation. The implications of the Doyle and Jacobs findings is that the 
comfort level and skill level of the students should be considered. A pre-course tutorial 
could be offered along with technical support resources during the course. This may be 
especially important as the potential participants in the proposed courses will be OTPs 
with some clinical experience and therefore not technology natives who tend to be less 
comfortable with technology.  
Theoretical insights have been integral to the formation of the structure of the 





CHAPTER THREE – Description of the Program 
Assistive Technology Device Development: Moving from Design to Market Ready 
An Online Course 
Overview 
Course Content 
To address the limited occupational therapy educational offering in product 
development, this author proposes to create a course to guide occupational therapy 
practitioners to design and bring a product to market. The pathway of the AquaEve urinal 
becoming a population application will be utilized as a case example throughout the 
course to illustrate methods as well as challenges inherent in change. The AquaEve urinal 
was chosen as it was designed and brought to market by this author. This lived 
experience will demonstrate the application of the principles highlighted in this course.   
Learning Process Model 
The learning process and activities in this course have been developed in accordance 
with Bloom’s Digital Taxonomy. The application of this classification of the elements 
and system of learning describes the continuum of thinking skills (Churches, 2009), 
which guide the scaffolding support and progressive nature of cognitive and physical skill 
development in this course.  Churches visually illustrates the hierarchy of learning in 




(Churches, A, 2009) 
Figure 2: Bloom’s Revised Taxonomy  
In this course, the participant will learn many new concepts, then apply them in a 
systematic manner to a problem and create a novel idea that is evaluated following 
Bloom’s Revised Taxonomy.  By applying new knowledge resulting from the 
assessment, a viable product solution could be created. The Active Learning Handbook 
provides guidance to selecting and implementing active learning strategies consistent 
with the tenants of Constructivism theory (Bell and Kahrhoff, 2006). A very beneficial 
contribution of The Active Learning Handbook is the provision of the opportunity for 
instructors to align their own experience and style with the leaners’ characteristic to the 
learning objective to determine the best fit of an active learning strategy.   Such 
pedagogical activities including team groups for collaborative problem solving, active 
engagement in the class and participatory work outside the classroom are described by 
Bell and Kahrhoff and are utilized in this course.  




developed by the University at Buffalo Center for Knowledge Translation for 
Technology Transfer. The NtK Model is an evidence-based framework to guide the 
conception, design and generation of technology-based or technology-oriented assistive 
technology and assistive device innovations (UB, 2017). This includes commercial 
products, hardware or software intended to be produced in sufficient quantities for 
national/international distribution and sale within the competitive marketplace. The NtK 
Model can be used for planning, implementing and managing such projects, particularly 
those sponsored by government agencies and led by university faculty or small business 
entrepreneurs (UB, 2017). Owing to all of these factors, the NtK model was chosen as a 
framework for the product development content of this course.  
Product Design to Industrial Partner Model 
To design and bring a product to market successfully following a proven path will 
increase the likelihood of a favorable outcome.  The NtK Model can be a guide on this 
path. The NtK Model connects the academic research process with accepted industrial 
practices regarding new product development and deployment (UB, 2017). In this course, 
we will forgo planning any academic research unless it becomes indicated in the design 
progress.  By following the NtK model, the course outcomes will help generate beneficial 
aide to client participation in life activities and will contain the rigor and relevance 
necessary for industry and related external stakeholders to recognize their utility and 
value. The NtK model contains the information that well-intended inventors need to 
know to optimize the probability of eventual transfer, deployment, uptake and use of their 




expertise or experience (UB, 2017). An inventor is someone who takes part intellectually 
in the devising/creating/developing of an idea that contributes to a process, appliance, 
machine, or article (Patents, 2015; Inventor, 2017). The model will be modified to fit the 
role of an occupational therapy practitioner (OTP).  The lived experience of this author 
creating the AquaEve urinal will demonstrate the real-world applications of the principles 
of product development.  
The application of the NtK Model to this course will focus on the aspects that fit with 
an individual OTP inventor.  The NtK Model includes three phases: Discovery via 
Research, Invention via Development, and Innovation via Production (UB, 2017). In this 
course, we will cover the first phase, Discovery via Research, but not the last two phases 
of development and production. This course will focus on developing a viable product 
idea and drafting a business strategy to bring the product to the end user. The 
development of an actual 3D printed prototype or computer assisted design (CAD) can be 
planned. Production or to market intentions can be set up in a business plan as the final 
step of Phase one. The creation of a business plan ensures that hard decisions are made 
before continuing to invest resources in an idea that may not have a viable opportunity on 
the open market.  
Start-up Business Strategy Model 
Course participants becoming inventors and entrepreneurs will need to determine 
their choice of how to structure shepherding their idea to market.  Merriam-Webster 
defines an entrepreneur as “one who organizes, manages, and assumes the risks of a 




product to a company is their best choice to fit the product, the market need and their 
individual business goals. Another option is creating a model of contract manufacturing 
where the investor agrees to pay for and then sell product.  For these and other product to 
market pathways, a business structure will need to be established to guide, finance and 
structure the methods and activities. Intellectual property protection is included as it 
pertains to patents, as well as taxation implications of business structures and regulation 
considerations including Food and Drug Administration (FDA) requirements.  The guide 
“How to Start a Business” published by Inc. and the books “Business Model Generation” 
and “The Startup Owner’s Manual” will be used to provide business structure guidance.  
Course Structure 
Format 
The AT to Market course will be formatted as a pilot continuing educational course.  
Five contact hours will be awarded for the time spent in live webinars, however there will 
be asynchronous offline activities as well.   There will be no tuition charge for the pilot 
run of the course to retain the focus on developing the course content and structure to 
meet the needs of the participants.  The class size will be four to six participants so that a 
close interaction between the instructor and participants will be fostered, promoting 
constructive feedback for course development.  
The course will be offered online on Blackboard™ with Zoom Video 
Communications (Zoom Room) as the platform or a similar platform. WebEx™ 2.0 
technology will be used upon which interactive live video and audio can be offered. This 




group video exchange, interactive written postings and generous writing text capacity. 
This course will utilize the full capacity of the technology.  
The course will be modular based, with major topics covered in each module that will 
proceed in a temporal, building block format with scaffolding of concepts for skill and 
knowledge acquisition. The modular material will directly apply to the progression of the 
participant’s idea development and the ultimate objective of creating AT and envisioning 
a path to market. Videos, images and screenshots will be used to reinforce the concepts 
suitable for multiple learning styles.  
Each module will be organized similarly. The course will contain an introductory 
instructor video welcoming the participants and summarizing the content and objectives. 
In each module, narrative written manuscripts will be posted presenting the learning 
concepts with interactive activities. These activities will be imbedded in the narrative at 
approximately 5-minute intervals with consideration of the appropriateness and 
complexity of the material. The activities can include treasure hunts, such as; Find an 
example of ___; application of the module concept to the product idea; Use this method 
to ___. Peer activities in each module will promote constructive feedback on the 
participants activities and work. Weekly WebEx™ class gatherings will occur in the 
Zoom Room. The instructor will facilitate discussion around the current course module 
and objectives. The instructor, individuals and peer pairs can lead discussions, respond 
and give constructive feedback. The structure of the class meeting will vary depending on 
the development of the participants. Initially the instructor will likely have a more active 




to share more during the class for group facilitated experiential learning. 
  The implementation of constructivist and adult learning theories will occur in the 
format of active learning, guided and discovery-based learning and peer discussions 
among other interventions as the topic indicates and evidence supports. Chapter two goes 
into more detail on the applications of these theories to the overall pedagogy of this 
course.  In the application of theory to the format of this course, special attention will be 
given to theoretical tenants supporting and guiding student learning in the online format.  
Participants 
Participants will include four to six OTPs with likely at least one year of clinical 
practice. To recruit participants, information and goal benefits within the scope of this 
course will be distributed within the Occupational Therapy professional community. This 
will include within the Department of Occupational Therapy, Boston University, College 
of Health & Rehabilitation sciences: Sargent College via the InsideOT student 
newspaper. Additionally, this author will network with the professionals of the 
Occupational Therapy academic programs where she has a connection. This includes 
Boston University, The State University of New York at Buffalo, Nazareth College, 
Grand Valley State University, and Western Michigan University. As a member of 
AOTA and the Rehabilitation Engineering & Assistive Technology Society of North 
America (RESNA), this author will utilize these organization’s information dissemination 
channels as able for recruitment. The participants may include OTPs who already have an 
AT idea and those who do not. If participants include members of both groups (idea 




groups to tease out the particular differentiating learning needs between the two groups. 
Participants will have the opportunity to participate in peer mentoring partnerships 
throughout the duration of the course.  
Instructor 
The instructor will be this author. Moreover, the instructor will be present at all online 
live class meetings and have an alternative activity and class reschedule plan in case the 
instructor cannot attend to due extreme circumstances. Additionally, the instructor will be 
active and responsive to online postings. The instructor will also respond to participant 
queries (email, phone, postings etc.) within 72 hours, with a significant effort made to 
respond within 24 hours. The instructor will record the orientation video, edit the 




The main page of the course will appear on Blackboard™ close to as pictured in 
figure 3 below. Each topic area will be a link to the content of that section.   
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This course utilizes a modular approach, with each module focusing on a specific 
topic. The modular concepts build on each other creating a path to achieving the course 
goals. This course will use the development of the AquaEve urinal as a case example and 
use the framework of the Buffalo University’s Knowledge translation for technology 
transfer model as a process guide. Course content includes the step by step process to 
bring an AT product to market. Participants will have a prototype design and a plan for 
bringing their product to market by the end of the course.   
Learning Objectives 
Upon successful completion of this course, participants will be able to:  
1. Demonstrate new knowledge and skills regarding developing an AT product and 
bringing it to market. 




Course outcomes will help generate beneficial aide to client participation in life 
activities and contain the rigor and relevance necessary for industry and related external 
stakeholders to recognize their utility and value. 
Measurable outcomes of the course are the creation of a narrative description of the 
problem and solution, creation of a comparison product chart, achievement of a working 




model to bring the product to market. It is not an expectation of this course to launch a 
product commercially as the timeline to market can be multiple years.   
Module 1 
In module 1, the participants will explore the case for a new device. 
Learning Objectives 
1. Describe the process of defining a problem 
2. Describe the process of defining a solution 
3. Describe the scope of the gap between problem and solution   
PHASE I   Discovery and Validation of Concepts 
The Discovery Phase necessarily begins with conducting an investigation of market 
research to validate an unmet need of end users; and to define the need in the context of a 
problem amenable to a technology-based solution.  
Stage 1 Define Problem and Solution 
In this stage, the participant will need to define the problem from the perspective of 
the eventual target consumer. The first step is to describe the solution in objective "new 
to world" terms, not the subjective terms the inventor has given to the idea or product. In 
the case of the female urinal, terms for the new product had to differentiate it from the 
traditional female urinal that is known to not be effective in supine positions. Terms to 
describe the silicone like material, thermoplastic elastomer, became the flexi-fit ring. 
Descriptive terms such as soft touch, conforming and comfort are used in the description.  




current market offerings, or it may represent an entirely new category of feature/function 
enabled by some new technological capability (UB, 2017).  
A Cautionary Note: “An individual’s bright idea is likely subjective and insufficient 
justification for a new product. Completing rigorous research and action in Stage 1 & 
Stage 2 should be completed to ensure the problem and solution can be supported by 
objective facts” (UB, 2017). Otherwise, even if the product makes it to market it could 
fail to sell. Some examples of individuals’ subjective and insufficiently justified ideas 
that did not make it successfully to market are UB’s pill crusher and refrigerator opener. 
Understanding and accepting that the lack of justification can save an inventor from 
further investment in a product idea that is not likely to be in demand. In the case of the 
refrigerator opener, the underlying new technology was later used in a different 
application. This is called a pivot, and every stopping point can potentially be turned into 
a different opportunity.  
Step 1.1 Identify a Problem 
The participant will identify a problem faced by persons with disabilities that could 
potentially be addressed by a device. The next step is to assess the need for the device 
with sufficient and detailed input from the intended primary user group. This includes 
persons with disabilities, their families and treatment team professionals. Also consider 
all relevant information sources and potential secondary user groups such as 
manufacturers, clinicians, other consumers/end-users, policy makers/implementers, 
funders, brokers and researchers. “Generating Conceptual Discoveries through Scientific 





 The sharing of an idea can give someone else enough knowledge to create it, so then 
there would no longer be a unique, patentable and exclusively sellable item. It is wise to 
limit disclosure of information regarding the solution and document all original thinking 
related to it. However, information will have to be shared with others to brainstorm ideas 
and also shared with designers to create a computer model of the design. Additionally, 
information will need to be shared to determine if there is a distributer interested in a 
partnership. It is recommended to have a nondisclosure agreement with each party prior 
to sharing information. This agreement signals to the signee that the inventor is serious 
and the intent is to keep shared information confidential. A nondisclosure agreement does 
offer some legal standing for recourse if the signee shares information. However, this 
author has experienced a high degree of pride, trust and respect in the entrepreneurial 
environment.  There are also many stories of situations where ideas were taken by large 
companies and much money was made but not by the inventor.  Caution is always the 
best course, balanced with the need to share information in order to develop ideas and 
advance the course of product to market.  
Step 1.2 Define the Scope of the Problem 
The next steps are to define the problem/need in terms of functional limitation or 
environmental barrier and also identify the intended target audience for the solution. 
Identify the project's specific context for both problem and solution. By asking who, 
what, where, when and how questions, details of the problem and gap between current 




In the example of AquaEve the current use of bedpans, diapers, and IVs in hospitals 
leave women undignified and wet. Dependent clients limited to bed routinely have 
indwelling urinary catheters placed for various medical reasons. This is often following 
trauma, surgery or illness which results in the physical inability to actively void or get out 
of bed. According to the Center for Disease Control, the goal is to remove the catheter as 
soon as medically feasible (Wong and Hooton, 2009) to limit urinary tract infections or 
other medical complications. 30-40% of healthcare related infections have been attributed 
to the use of indwelling urinary catheters (Klevens, 2007, p. 1). Being female is a risk 
factor for catheter associated infections (CDC, 2009, p. 35).  
Catheters can be removed when clients are able to void and medically allowed to do 
so. Options then become extending the use of the catheter, changing to an external 
catheter (male only), applying an adult diaper, or using a bedpan. When a female is lying 
supine, the urinal will not drain as it is in a gravity neutral position. This can lead to 
urinary catheters being left in females longer. Females restricted to bed suffer a higher 
incidence of inappropriate urinary catheterization which increases their risk of urinary 
tract infections (Apisarnthanarak, 2007). This leads to a longer hospital length of stay. A 
higher cost of hospitalization due to the cost of antibiotics (Apisarnthanarak, 2007) is a 
direct burden to the hospital as the Centers for Medicare & Medicaid no longer 
reimburses for this expense (Saint, 2009. 
The current in-bed options for females are inadequate. The limited urinal options in 
the acute care setting has been criticized by the experts in the field (Cottenden, Bliss, 




skin irritation exists. Donning and doffing the diaper often requires assistance due to fit. 
Another option for females is to have assistance to be placed on a bedpan. Use of 
assistance requires the patient to depend on others and often includes a waiting interval 
leading to a loss of self-regulation. Bedpans are catch basins, catching urine after it has 
run down the woman’s body to reach it. This is unpleasant and can lead to skin irritation. 
Using a bedpan also necessitates being rolled on and off of the bedpan, which can be 
painful and exhausting for the medically compromised client. In the case of traumatic 
spine and/or pelvic fractures, using the bedpan can be quite painful. The limited 
micturition` options for women extend out of the hospital to all bedbound and mobility 
limiting situations for women. In skilled nursing facilities and at home, women can be 
unable to get to the bathroom.  Mobility can also be constrained by the environment such 
as camping.  
Take Stock 
This is a good place in the journey of product to market to pause and consider the 
scope of the project and determine the relevant segments of NtK Model and prepare for 
the next steps. Thus far, this course has focused on material in the discovery phase. The 
segments of the NtK Model also include development generating invention and 
production generating innovation level outputs such as AT products (University at 
Buffalo, 2017). 




1. Summarize your business idea in fifty words or less (Ketchum, 2001). 
Describe in the summary the potential users, your product idea’s improvement 
in function and features over the competing products.   
2. Establish applicable components of the NtK model.  
3. Summarize the stakeholder’s pain with the problem and current solution. 
Determine if a significant gap exists.  
Module 2 
Module 2 will focus on proposing a plausible solution to the identified problem in the 
form of a new or improved device.  
Learning Objectives 
1. Verifying the performance of the idea  
2. Describe the process of Market research  
3. Describe feasibility 
Step 1.3 
Initial Concept Ideation 
Information regarding product concept and idea generation will be presented in the 
online module.  Methods will also include clinical reasoning, activity analysis and 
analysis of occupational performance as described in the AOTA Occupational Therapy 
Practice Framework (AOTA, 2014). Referencing past experiences while considering the 




Evaluation of the Solution 
 Evaluation of the solution is the step to determine if the evidence in the marketplace 
supports the need for this new product. Evidence can be found by discovering all 
competing products and solutions and comparing their features and functions. Verifying 
the performance of the idea and the market application is part of a sound strategy (Blank 
and Dorf, 2012). Market research determining how the idea differentiates from products 
already on the market is paramount to establishing a rationale for proceeding to product 
development.  A new product must solve a significant problem in a much better way in 
order to be valued in the marketplace.  
Two key questions that could guide the line of questioning are: “How is the proposed 
solution superior to existing solutions?” Does the product idea facilitate participation in 
an occupation? And “Why does the envisioned solution to the validated problem not yet 
exist?” The last question can indicate barriers that will have to be overcome as well.  
Active leaning activities will be completed as part of this online module. An in-class 
brainstorming activity can include short presentations with Q & A discussion on 
searching process and progress.  The product comparison chart can be posted on a 
discussion board and discussion and feedback can occur in class.  A question to consider 
during feedback is if the inventor missed a consideration such as regulation barriers, or an 





 The Inventor’s Guide to Comparable Products Market Search (Knowlton, n.d.) will 
be used in this module to demonstrate the steps to complete an exhaustive search and 
create a comparable products chart. 
Active learning activities will include:  
1. Find comparable product or an alternative solution on AbleData 
2. Find category of your idea on the United States Patent and Trademark Office 
(USPTO)  
3. Major activity: Create product comparison chart  
Selection of the Solution 
In this section, the specification (color, material, size) & requirements (essential 
function) of the product idea with be determined. As aspects of design, marketability and 
feasibility will be considered including features and function. In the case of a female 
urinal, area of focus included size, shape, handholds, activators, power source, ease of 
use, and handling transitions.    
 
Module 3 
Module 3 will implement business planning and modeling.  
Learning Objectives 
1. Describe the components of a business plan 
2. State 3 options when evaluating the effectiveness of the plan 




Step 1.4 Sketch of Business Plan, Choose Business Model 
It is prudent to consider the pathway to market before dedicating resources in the 
development phase. This information can become part of a more complete business. This 
step takes into consideration resources, time lines, and partners when defining path to 
market.  
An outline of the path from planned project output will be created extending from 
Conceptual Discovery to Prototype Invention or Product Innovation to identifying the 
target market and beneficiary stakeholders.  
In the pathway plan the following key questions will be addressed: How will target 
users find and assess the Product? What partners will be needed to complete downstream 
Stages/Gates? What is the supporting evidence? (University at Buffalo, 2017) 
Decision Gate 1 
In this Gate, or decision point, the inventor considers the prior course activities and 
decides whether to continue.  At this point, the inventor can answer this question: “Does 
the proposed problem/solution set appear to be novel in state of practice; generally 
feasible to implement; will envisioned output be useful to target audience; and is there a 
clear path from project output to the beneficiary stakeholders?” (University at Buffalo, 
2017). 
The inventor now has three options to consider based on the assessment from the 
prior course activities. She or he may: Proceed directly to Stage 2 to assess the feasibility 
of the plan; reiterate Stage 1 if any of the critical elements are not fully validated; or 




Problem, Solution, Target Audience, Project Path, or Intended Output (University at 
Buffalo, 2017). 
Stage & Gate 2: Feasibility Assessment 
The goal in this stage is to assess the feasibility of deploying some envisioned product 
interventions as a solution to the defined problem. Considerer the available resources 
(time, talent and finances) and the scope of the task of product to market including 
barriers. In the case of the female urinal, this author was asked by hospital nurses what 
evidence was there that AquaEve would work. Thus, evidence could be effective in 
decreasing perceived risk of trying a new product. Such evidence does not exist. So as the 
experts at KT4T recommend, after the problem and solution are both defined and 
validated, the Scientific Research methodology may then be applied as necessary 
(University at Buffalo, 2017). Research endeavors can be planned at this stage. For the 
proof on usability in a hospital setting for the AquaEve urinal, in 2010 extensive 
meetings and planning took place and a draft protocol for a study on the AquaEve female 
urinal was designed.  
Stage & Gate 3 
The goals are to take the opportunity to reflect and fill in any critical knowledge gaps. 
In this phase, we will compile knowledge from market, business, and technical analyses, 
scoping reviews of existing scholarly literature, along with or findings from original 





PHASE II — Plan Development of the product through invention and innovation 
The Development Phase first involves applying an engineering development 
methodology transform the Phase I product idea solution into new knowledge in the state 
of a tangible prototype invention.  
Learning Objectives 
1. Describe the process of prototyping function of a prototype  
2. State the function of a prototype  
Prototype Plan 
This transformation occurs through design, building and testing procedures involving 
end users along with contributions by other relevant stakeholders. The prototyping 
process must consider funding and resources.  Prototyping evolution goes from mock up, 
to crude prototype to functioning prototype to a prototype of similar materials and 
functionality of the intended product.  
Stages and Gates 4 through 6 
Module 5 
Phase III - Plan Business Structure and Strategy 
Learning Objectives 
1. Describe the support structure of a business plan 




3. Identify stakeholders 
4. Identify barriers and challenges  
Module 5 will involve the preparation of the support structure of a business 
organization to bring the product to market while considering the participants personal 
needs. Development of a business plan or business model is expected. Consideration will 
be given to resources, time lines, and partners when defining path to market. The plan 
will consist of an outline of the path from planned device to the target market and 
beneficiary stakeholders. Some key questions to be addressed are: How will target users 
find and assess the product: What partners will be needed to complete downstream 
Stages/Gates such as distribution and manufacturing? What connections to industry are 
necessary? Factors to consider are manufacturing, channel development, customer 
development, marketing, sales, meaningful metrics (outcome measures), profitability, 
growth potential, and the intended business outcome: license, lifestyle, quick sale to 
distributor. (Blank and Dorf, 2012).   
Product Launch Planning 
The launch is the initial push to create sales of product on the market. All previous 
assumptions should be tested and the plan should be verified or a pivot/change strategy to 
another tactic should be considered prior to launch (Blank and Dorf, 2012). Likely at the 
end of this course, students will not be ready to launch their own products, however, they 




Barriers and Challenges 
Funding is necessary for any program and this one is no exception. Funding will be 
considered a challenge as financing for a new program without proven outcomes is 
inherently risky. By adhering to best practice and evidence-based methods, this course 
has been designed to mitigate risk. The university housing this continued education 
course will be providing the overhead. However, to repeat this course perhaps the 
sponsoring University would require payment to cover overhead costs and the instructor 
would need to be paid to sustain participation and devotion of time. In future runs of the 
course, tuition will be charged to offset expenses.  If tuition income is insufficient to 
cover the overhead and salary requirements, then financing would be a barrier to future 
runs of the course.  
Teaching real world skills in an online format present a challenge. A significant 
emphasis of this course will be on providing instruction, guidance and support in an on-
line format while the participant will be expected achieve real world accomplishments.  
Participation in real world activities will be done in between on-line sessions. For 
example, the participant will create a mock-up of the design and show it by camera 
during the class meet up. Other tasks such as a comparative product search can be done 
on-line but not during class time. Keeping this challenge in mind will allow for the 
appropriately significant level of detailed guidance and availability of the instructor and 
course materials.  
It is not typical to have a product market-ready within the timeframe of this course. 




they have set up during this course to get their product to market.  An alumni group will 
provide support to facilitate continued focus on getting each participants product to 
market.  
Course Summary 
Overall, the Assistive Technology Device Development: Moving From Design to 
Market Ready course will be implement as proposed above as a pilot course. The intent 
of the course is to guide OTP’s to achieve milestones on the path to bringing a novel AT 
product to market. Although the expectation is not to have a product launched on the 
market, achieving the course outcomes will give the participant the tools to achieve such 
an outcome. This course has been developed by integrating this author’s experience with 
appropriate models and frameworks to guide the course content and structure. The 
participants will be recruited from various occupational therapy venues including 
professional networking, university programs and professional conferences. The course 
will be presented in an online format utilizing Zoom Video Communications (Zoom 
Room), giving participants the opportunity to participate from where they live.  Each 
module will contain structured learning activities with the instructor as a guide and 
resource. The creation of a comparison product chart, a narrative description of the 
problem and solution, achievement of a working prototype, and the creation of a business 
plan are the measurable outcomes of this course. The ability of the participants to achieve 
these outcomes show the effectiveness of the course. An evaluation method will need to 
be planned so that information can be gleaned from this pilot and used to create a formal 




CHAPTER FOUR – Evaluation Plan 
 
To address the participants’ satisfaction and outcomes of the course, the vision, plan, 
core purpose, scope, questions, design, data gathering and data management of the 
evaluation plan for the Assistive Technology to Market course will be described and 
discussed.  
Overall vision 
The problem to be addressed by the AT to Market course is the limited number of 
occupational therapy educational courses in product development. To address this 
problem, the course will guide Occupational Therapy Practitioners (OTPs) to design and 
bring Assistive Technology (AT) products to market. An evaluation plan is needed to 
examine the course implementation process, feasibility and course outcomes. The 
intended audience for the evaluation results is the instructor, this author, the participants, 
and the funding source. This assessment is intended to be utilized for formative purpose 
to ensure that the outcomes can be understood accurately and be utilized initially to 
determine the feasibility of the course, and then to upgrade and fine tune the program for 
the formal run of the course for paying participants. The summative evaluation will 
examine the extent to which the course goals and objectives were met. This information 
will limit resources from being spent on setting up a course in the future that does not 
fulfill a need or is not desired. To assist in the evaluability, factors contributing to course 
and evaluation plan development, as well as the intended outcomes and impact of the 






A mixed method survey focused on participant satisfaction is planned as part of the 
evaluability assessment to be completed following course completion. Please refer to 
Appendix A for the full survey. Six quantitative Likert-style multiple choice question are 
included on participant satisfaction regarding their perception of the quality of the course 
and how well their needs were met. The survey includes one qualitative open-answer 
question: “Would you like to see anything different offered in this course?”. This open-
ended question will allow participants to address topics without boundaries set by the 
instructor.  The intention is to ask an open-ended question to garner qualitative data on 
participant satisfaction regarding course content and glean ideas for program 
improvement. 
Separately from the satisfaction survey, participants will be queried via rating scale in 
a checklist format regarding their prior level of achievement of the course deliverable 
outcomes. Following completion of the course, status of achievement will be collected by 
instructor and participant assessment and applied to the same checklist format for direct 
pre and post course comparison.   
Core purpose 
The core purpose of this evaluation is predictive as the results will inform further 
development of the structure and content of the course. This program evaluation will be 
completed during the pilot presentation of the course to inform quality changes for future 
delivery to tuition paying participants.  The evaluation results will also be used to gain 




also causative in that pre and post course checklists question the connection between the 
intervention phase and outcomes of the program.   
Scope 
The time period of the evaluation spans from course enrollment to three months 
following course completion. Participants will be requested to complete the satisfaction 
survey at the completion of the course.  Pre- and post-outcome checklists at time of 
course will be completed and at three months after course completion. All queries are to 
garner summative data.  The checklists and survey will take place online. All participants 
will be solicited to complete the checklists; in this case 4-6 individuals. 100% will be 
requested to respond. Although the return rate is unknown, a high return rate is 
anticipated due to the intimate nature of the small group size and the value delivery of a 
no-charge course during this pilot course introduction. The inclusion criterion is course 
enrollment. For the pilot of this course, only Occupational Therapy Practitioners will be 
invited to participate. Participants will be included regardless of demographic or 
professional experience such as age, gender or experience level will be allowed to 
participate.  Both participants with or without a preconceived product idea will be 
requested to join the course as a participant. To be excluded, a participant would have to 
withdraw from the course. 
Evaluation questions 
Evaluation questions are reflective of the goals of the program. First, to determine if 
the course deliverables were achieved, a set of evaluation questions will be answered.  By 




contents. This will indicate that the participants understood the course content, thereby 
demonstrating knowledge translation.  The measurable outcomes of the course are: The 
creation of a comparison product chart, a narrative description of the problem and 
solution, achievement of a working prototype that satisfies a significant market need, and 
the creation of a business plan or model to bring the product to market. The participant 
satisfaction survey will have questions related to perceived instructional effectiveness.  
Qualitative information/data will need to be collected to gain insight on participant 
satisfaction with the course structure and personal goal attainment. Such data includes 
quantitative information/data to verify the amount of success in meeting goals, number of 
participants meeting course objectives, and the number of participants satisfied with their 
individual course outcomes.   
Type of research design and methods 
The AT to Market course is a small (4-6 participants) pilot course so the participants 
will not be randomized or homogeneous. As pointed out in Horn and Gassaway (2010), 
controls for heterogeneity can be addressed by tracking and measuring an inclusive range 
of participant characteristics (Horn & Gassaway, 2010). This evaluation will do the same 
by including questions on demographics on the participant intake data collection forms. 
Age, gender, years of OT practice, and monetary status will be addressed. It will be 
interesting on post testing to see if any of these factors correlate with success or election 
to participate in the course.  Due to the low sample size, there will not be an influential 
nature of these factors, however knowing any predisposition to sign up for this class and 




In this program evaluation, a logic model was created and the reasonability of the 
model will be assessed as well as the theoretical soundness. A descriptive evaluation will 
be completed to determine if the course content and structure produced the expected 
outcomes (Goodrich and Rogers, 2015). The evaluator will write a summary narrative 
that describes the data comparing and contrasting the participant’s perspective and the 
achievement of the deliverable outcomes. To demonstrate the achievement of outcomes, 
the participants will be asked to complete a pre- and post-assessment and serve as their 
own controls.  In Watson, Ito, Smith and Andersen (2010, p20) a prospective study was 
completed using a repeat-measures quasi-experimental, pretest-posttest design, using the 
participant as their own control. The pre and post checklist responses are ranked to 
indicate degree of change in each area of potential achievement. The participant 
satisfaction survey will include mixed method questions addressing satisfaction and goal 
attainment. The post course participant satisfaction survey will include an open-ended 
question to garner qualitative data on participant satisfaction regarding course content 
and glean ideas for program improvement.  “What would you like to see different offered 
in this course?” is the question to be posed.  Such a survey is supported by the use of 
Gaskell, Cooke, Lunke, O'Shaughnessy, Kzbekov, & Zajice, (2010) who developed and 
distributed self-report surveys to the stakeholders in a five regional European residential 
burn camp programs.  A tremendous value add is that participants are free to comment on 
a topic of which the survey designer was not aware to query. Themes can be potentially 
identified from the participant’s comments. However, the low number of participants in 




Additionally, quantitative data will be collected on the course outcomes in the 
checklist for summative assessment of participant learning and achievement. Several 
outcomes are to be assessed. For prototype building, a participant able to write out a 
description of their idea will receive a score of 1, creating a prototype drawing will 
receive 2 points, creating a physical prototype will garner 3 points. Creating a computer 
assisted design (CAD) model is not an expectation of the course at this time but is a next 
step and if a large percentage of participants achieve level 4 then it should be considered 
to be part of the course expectation. This addition level is included as the course is a new 
design. Perhaps an underestimating of what the participants can achieve has occurred. 
Thus, it is important to be prepared to offer the next step so that an unexpectedly 
accelerated participant can achieve their personal maximum.  All deliverable outcomes 
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Table 2: Deliverable Outcomes Checklist 
 
This author chose these deliverables based on the Need to Knowledge (NtK) Model 
that is being used as part of the framework for this course. The NtK Model is an 
evidence-based framework to guide the conception, design and generation of technology-
based or technology-oriented assistive technology and assistive device innovations (UB, 
2017).  Tracking output and outcome data can be interpreted as indicating real program 
results when the program manager is confident regarding the underlying program logic 




pedagogical methods and my professional experience, the deliverable outcomes of the AT 
to Market course can be interpreted as real results of the course. 
Data gathering 
The quantitative methods for information gathering during the Assistive Technology 
to Market continuing education course is primarily via pre and post checklists on the 
ranking of deliverable outcomes achievement as described above. This checklist will be 
sent to the participants when they register for the course to determine their baseline skills 
and achievement. The scoring will be omitted as this is for course outcome measure 
purposes and not to judge the participants. The post course checklist will be competed 
with the instructors input with the participant at end of the course.  
The participant satisfaction survey sampling includes all participants and is a 
nonprobability purposive sampling method. Due to the elective nature of attendance and 
small number of participants, distribution of the surveys will not be randomized. The 
demographics may turn out to be homogeneous, but this is not part of the plan. This 
needs to be kept in mind as the results of the survey cannot be generalized.  OTP students 
and practicing professionals will be invited to participate in the course, so there could be 
a wide range of experience, age, and gender and income bracket represented. Due to the 
pilot nature of this course and the very small participant number, a focus group would not 
be feasible at the time of the course. However, according to the Krueger, & Casey, 2015, 
p. 513), a focus group of potential participants focusing on their reaction to the survey 
questions could lead to improved survey questions. This would ultimately improve the 




program is working and be improved (Krueger, & Casey, 2015). A focus group of course 
graduates could be completed three months after the course to determine how well the 
participants have continued on their path to market. Both the potential participants and 
course graduate focus groups could be held at the AOTA annual conference, or virtually.  
This could be in the form of a “Conversations That Matter” session at the AOTA annual 
conference. If interest indicates, then an AT to Market virtual AOTA Community of 
Practice group could evolve from the participants of the course. This group could keep 
graduates of the course engaged in continuing their pursuit of product to market, 
therefore improving the long-term outcomes of the course. This format would also give 
the evaluator an opportunity to quantify the longer-term outcomes of the course over a 
multi-year duration.  
Data management plan 
The data management plan is multifactorial. A SurveyMonkey no charge, 
customizable patient satisfaction survey will be administered following the software 
system preferred by the Academic sponsor. Coding for the Likert scale multiple choice 
questions will be from numerical ordinal ranking of the responses.  The directions will set 
up the ranking, for example: “1” expectations were not met, clear deficiencies in the 
course (poor), “2” some goals met but not satisfied with course overall   (fair) “3” 





The interval data garnered from the checklist (true numbers) questions will not 
require additional coding. For example:  How many prototypes were produced?  How 
many preliminary business plans were completed? The data will be stored in a secure, 
limited access cloud account or on the sponsoring University’s servers.  
Data Analysis and Reporting 
Data processing and analysis can be performed by the back-end support program 
offered by Qualtrics that include data analysis, sample selection, bias elimination, and 
data representation tools (Qualtrics, 2017). Alternately the sponsoring university’s 
statistical analysis software would be utilized.  Due to the small sample (4-6 participants), 
and ordinal and interval nature of the data, descriptive statistics could be utilized in the 
analysis of the results. An Excel® spreadsheet with basic calculations for mean, range 
and central tendency could adequately highlight the results of questions and indications 
of the overall participant satisfaction and success.   
The evaluation plan for the AT to Market course is designed to assist all the 
stakeholders in qualitatively and quantitatively understanding the outcomes of the course. 
The degree to which the outcomes were achieved will give ranked data informing quality 
of the outcomes. Questions will be posed to determine participant satisfaction. The course 
content will be assessed to determine if quality standards were met. Summative data will 
give insight into longer term achievement and impact of the course. A careful, cautiously 
administered program as described above will ultimately guide the stakeholders in further 





CHAPTER FIVE – Funding Plan 
Introduction 
This chapter will present the funding plan for the AT to Market course. The demands 
of the course require capital investment to provide the online infrastructure for the 
platform of the course, student requirements to implement the course, outcomes research, 
and dissemination activities. The hosting university will likely provide the platform as 
there are no additional associated costs to the university’s current platform plan. 
However, the costs of the instructor, mentor and technical consultants will need to be 
funded. Potential resources will be explored in this analysis, including local supports and 
national level grants and funding opportunities. Planning for funding will set up a 
resource guide to support the delivery of the AT to Market course.   
Program Description 
The AT to Market course will guide occupational therapy practitioners (OTPs) to 
design and bring a product to market. This course will follow four developmental steps to 
design and bring a product to market: Initial Concept Ideation, Proof of Concept, 
Business Structure and Strategy, and Product Launch.  
The AT to Market course is planned to be housed within a university that is 
anticipated to provide course hosting, which will include the online course platform.  
However, an understanding of all the expenses will inform the practicality of the program 
design. The program consists of an online format of five weekly modules that will 




content experts on a consultant basis. The course will be offered online using 
Blackboard™ with a virtual conference room from Zoom Video Communications (Zoom 
Room) or with a similar platform and WebEx™ 2.0 technology on which interactive live 
video and audio will be utilized. The course content includes product design, as well as 
requires access to computer assisted design (CAD) software and technical support to run 
and manage the software. 
Available local resources 
 This author has an ongoing professional connection to the NtK program experts at 
the University at Buffalo, Center on Knowledge Translation for Technology Transfer 
(KT4TT). Ongoing advisement from the KT4TT center is provided to this author. It is 
within the scope of their mission to continue to provide support for the use of the NtK 
model for the AT to Market course.  
Engineering students may be a potential source of CAD and 3D printing expertise and 
design input.  A relationship with engineering students would provide support to the AT 
to Market students and provide a benefit to the engineering students in the form of an 
opportunity to experience the application of their studies and potentially fulfill some 
aspect of their degree requirements. A notebook computer capable of computer assisted 
design and statistical software will be necessary and due to use by the engineering 
students will be part of their responsibility and so no cost incurred by the AT to Market 
course.   
Anticipated Costs of Course Delivery   




platform is planned to be assumed by the sponsoring university. In this case, the AT to 
Market Course is intended to be housed in the Boston University College of Health & 
Rehabilitation Sciences: Sargent College, Department of Occupational Therapy. Sargent 
College currently provides extensive online instructional courses. It is anticipated that 
Boston University will not incur additional costs by hosting the AT to Market course. A 
non-credit Blackboard course shell can be requested without any expense by faculty. 
However, there may be administrative costs related to the enrollment of students, 
projected to be $500. 
The course instructor and mentor salaries are projected to be $5,000 each. The 
engineering students are not expected to be paid, however, the students are anticipated to 
receive a benefit of experiential value. According to GlassDoor (2018), the average salary 
for a Technology Assistant is $26,000. Technical assistance and mentorship will be 
necessary due to the technical demands of the course content. The NtK program experts 
at the University at Buffalo, Center on Knowledge Translation for Technology Transfer 
(KT4TT) work is funded by the National Institute on Disability and Rehabilitation 
Research within the Center for Assistive Technology. Their mission is to support 
innovative entrepreneurs bringing assistive technology to persons with disabilities or 
limited function (UB, 2018). Therefore, no additional costs are associated with KT4TT 
professional services.  
Minimal usage is anticipated of cell phones, so $25.00 is estimated based on a $100 
monthly full charge of the instructor’s current plan. Business books utilized in this course 




and “The Startup Owner’s Manual” which are owned by instructor and, therefore, no 
additional text expenses will be incurred.  All other references are obtainable on-line and 
do not have associated costs. Sites of interest include the Food and Drug Administration 
(FDA), United State Patent and Trademark Office (USPTO), and the Center on 
Knowledge Translation for Technology Transfer (KT4TT), which are provided to the 
user at no cost.  Travel is not necessary due to virtual format of the course.  The course 
related expenses are outlined in table 3.  
 Justification Budget Year One Budget Year Two 
Student 
enrollment 
Enrolling students will require 
communication and 
announcements. The $500 is 
intended to media fees for 
advertisement.  
$500 0 
Instructor Due to short form of this course, 
a salary less than a full semester 
at the adjunct rate is expected. 
Full adjunct rate is about $6,000. 
$5,000 $5,000 
Mentor The mentor is paid similarly to 
the instructor due to the pilot 




Students are not anticipated to 
receive monetary payment.  0 0 
Program 
Model experts 
Services are provided under the 
auspices of a federal grant.  0 0 
Technical 
Support person 
Technical support is needed for 
the online platform and 
technology.  
Considering three academic 
semesters and three courses in 
each semester, then support to 
one course would cost $2,888 the 





increase would cost $2,975 the 
second year. 
Web Platform The sponsoring university is 
planned to provide the platform.   0 0 
Zoom The sponsoring university is 
planned to provide the use of this 




A graphical capable computer is 
required for the instructor due to 





Minimal cell phone usage is 
planned as communication can 
be completed over virtual 
methods. 
$25 $25 
Books Course books are owned by the 
instructor. 0 0 
Travel  No travel is planned as the 
course is virtual. 0 0 
Total  $13,413 $13,000 
Table 3: Course delivery expenses 
Outcomes research 
The AT to Market outcomes research is intended to be utilized for formative purposes 
to ensure that the course results can be understood accurately and be utilized initially to 
determine the feasibility of the course.  A summative evaluation will examine the extent 
to which the course goals and objectives were met. The students will be asked to 





 A post-course checklist will be completed as part of the course requirements contributing 
to the evaluability of student success in meeting course objectives. For the complete 
checklist refer to Table 2 in Chapter 4. The sponsoring university’s statistical analysis 
software, PSPP, would be utilized.  Due to the small sample (4-6 participants), and 
ordinal and interval nature of the data, an Excel® spreadsheet with basic calculations for 
mean, range and central tendency could adequately highlight the results.  The Excel® 
program is owned by this author and therefore does not incur a cost. Outcomes research 



















Minimal expense anticipated due to 
hosting University’s sponsoring of the 





Provided by host university and 
instructor.   
0 0 
SurveyMonkey The basic membership for Survey 
Monkey does not have a fee. 0 0 
Statistician A knowledgeable and skilled statistician 
will be necessary for data analysis. 









It is assumed that the sponsoring 
University will provide facility space. 
No cost associated with students and 
instructor participating off –site, 
virtually.  
0 0 
Office Supplies Minimal requirements expected.  $25 $25 
Total  $1,625 $4,225 
Table 4: Outcomes research expenses 
Dissemination activities 
No costs are anticipated for dissemination within the first two years of the program as 




completed in the year following the pilot course. Following outcomes research 
completion, the results can be disseminated. Presentations by this author are planned for 
national occupational therapy and rehabilitation industry conferences. This author plans 
on attending two conferences with hotel room sharing with another attendee at a cost of 
$150 per night, meals at $50 per day, air travel of $1,000, and course registration of $600 
per event.  
Item Justification Budget Year 




and clerical staff  
Administrative staff pay rate is 
$25.00. It is estimated that the AT 
to Market dissemination plan will 










Flyers and advertisements range in 








No travel planned in year 1and 2. 
Hotel room sharing at $150 per 
night, meals at $50 per day, air 
travel of $1,000, and course 
registration of $600 per event is 
anticipated. The plan is to attend 2 
conferences. 
0 $3,400 
Total  0 $4,400 





Potential sources of funding 
Funding sources are essential to the successful implementation of the AT to Market 
course. Since the course is a pilot, no tuition will be charged.  In exchange for the waiver 
of tuition, the course students will be openly engaged in course feedback to assist in the 
development of the course. The AT to Market course has technology dependent content 
with associated costs. Several potential sources of funding were explored. The results are 
described in Table 6. 
Grants  
The American Occupational Therapy Foundation (AOTF) sponsors an early stage 
intervention grant. There is potential grant money in the form of one-year awards, for up 
to $50,000. The grant goal is to enable pilot and feasibility studies to be conducted, which 
will provide a foundation for larger studies to evaluate the effectiveness of occupational 
therapy interventions (The American Occupational Therapy Foundation, 2018). This 
grant would be useful in covering some of the cost associated with the AT to Market 
outcomes studies. AOTF’s describes the Intervention Grant recipients as early- to mid-
career scientists with extensive research training, and so an occupational therapy 
researcher will be needed to apply for this grant (The American Occupational Therapy 
Foundation, 2018). The $5,000 salary of a researcher can be included in the budget, 
however much of the cost could be offset by the grant. 
Community grants and sponsorships are offered from Bank of America to nonprofit 




self-sufficiency (Bank of America, n.d.). The AT to Market course is guiding OTPs to 
create assistive technology that promote engagement in choice activities that lead to an 
increase in self-sufficiency.  Bank of America has investing $2 billion over the ten years 
of its existence with an average per grant size for smaller markets of $2,500 to $25,000 
(Bank of America, 2017). 
Potential funding resources include grants for the creation and evaluation of 
innovative online education. The Boston University Digital Education Incubator 
(formerly known as Digital Learning Initiative, DLI) supports Boston University (BU) 
faculty and staff in using technology in creative and experimental ways that add value to 
the BU student experience and thereby facilitating the strength of the institution. This 
initiative funds and co-manage pilot projects and related activities can take many forms. 
DLI funding depends on the scale and requirements of intended project. In 2017, project 
funding ranged from $5,000 to $200,000. The funding is seed money for pilot programs 
that are intended to become self-funding (Boston University Digital learning & 
innovation, 2017). 
DLI Focus Area 4 is centered on Lifelong and Informal Learning.  Lifelong learners 
seek to develop new skills for continuous personal and professional development 
throughout their lifetime for increased engagement life activities and in the workforce. 
Focus Area 4 funding supports innovative approaches to serve lifelong learners. The AT 
to Market course participants are adult, post –professional learners, seeking education to 
advance their professional work life and therefore, fits the intent of the Focus Area 4 fund 




DLI Focus Area 5, Emerging Ideas in Digital Education seeks to fund higher 
education as an incubator of entrepreneurial thinking and adaptive learning technologies. 
Funding by BU through a Focus area grant for the AT to Market would fulfil this Focus 
areas goal to align BU with emerging trends in education.  
Another possible grant is through the National Center for Education Research 
(NCER). The Low-Cost, Short-Duration Evaluation of Education Interventions grant 
program supports rigorous evaluations of education programs that state or local education 
agencies expect to produce meaningful improvements in student education outcomes 
within a short period. (NCER, n.d.). Up to $250,000 in funding will go to a research 
institution as a partner to the educational entity to complete student educational outcomes 
and includes dissemination of the evaluation results. This grant would support the AT to 
Market course, as the course is within the three-month timeframe of a typical semester 
and has goals of positive student educational outcomes. The potential resources of 













Host university to supply platform and 
associated course structure.  0 0 
Grants for 
program 
Funds are needed to cover the costs of 
program administration. Potential funding 
sources: 
Bank of America: Funds Innovative 
longer-term solutions for economic self-
sufficiency. $2,500 to- $25,000. 
Boston University Digital Education 
Incubator: Funds the creative and 
experimental use of technology to add 






Grant monies can be used to reimburse the 
research and dissemination of research 
results. 
The American Occupational Therapy 
Foundation (AOTF): $50,000 
National Center for Education Research, 
n.d.). Up to $250,000 
0 $22,125 
Student tuition  Not charged for a pilot course 0 0 
Total  $14,438 $22,125 
Table 6: Potential sources of funding 
Conclusion 
The AT to Market course implementation costs of $14,438 can be provided by the 
combination of several grants and student technology fees. The largest costs are 
associated with faculty. Potentially, grants from Bank of America and Boston University 




online infrastructure for the platform of the course is anticipated to be provided by the 
host university as they will not incur additional costs. Donations of time and expertise for 
CAD programing and 3D printing from engineering students will be rewarded with real 
world application of their schoolwork. 
 The second and third year of expenses totaling $22,125 related to outcomes research 
and dissemination can potentially be covered by grants as well. The budget assumes that 
a statistician is needed for 30 hours and is paid at an hourly rate of $100, totaling $3,000. 
As in year one, personnel costs are the highest budgetary expense. The dissemination 
plan includes attendance at two national professional conference which create a $4,400 
burden. Such an expense is justified due to the large national and international audiences 
that attend the AOTA and ATIA conferences. Fiduciary stewardship is demonstrated 
through the reliance on donated resources from University at Buffalo, Center on 
Knowledge Translation for Technology Transfer (KT4TT), engineering students, the host 
university and this author. As the research determines the efficacy of the course 





CHAPTER SIX – Dissemination Plan 
Proposed program 
There is limited occupational therapy educational offering in product 
development which has lead this author to create a course to guide occupational therapy 
practitioners (OTPs) to design and bring a product to market leaving client needs unmet. 
The AT to Market course is a pilot course that includes an online format of five weekly 
modules that will accommodate a class size of four to six participants with one instructor, 
one mentor and content experts on a consultant basis. The course is on Blackboard™ 
with a Zoom Room for virtual meetings and WebEx™ 2.0 technology on which Zoom 
hosts interactive live video and audio. The course content includes product design 
elements and will require access to computer assisted design (CAD) software and 
technical support to run and manage the software. Following the completion of the course 
and outcome studies, the results will be disseminated to stakeholder audiences. This 
chapter will describe the plan for the dissemination of the outcome study results.   
Dissemination goals 
A short-term goal of the dissemination plan is to provide an increased awareness 
of the content and outcomes of the pilot run of the AT to Market course. The expectation 
is to demonstrate the value of the pilot course outcomes and share recommended changes 
for future delivery of a tuition bearing AT to Market course within a two-year period 
following the completion of the course.  
A long-term goal of the dissemination plan is to create awareness of the 




course deliverable outcomes are a narrative description of the problem and the solution, a 
comparison product chart, a crude prototype/mock-up or detailed design and a 
preliminary business plan. This dissemination goal will start to be achieved two years 
after the course completion. 
Target audiences 
The primary audience of the AT to Market course is the representative of the 
sponsoring educational institution. For this doctoral project, the educational institution is 
Boston University, Department of Occupational Therapy.  In addition to achievement of 
the course deliverables as indicated on a checklist, evidence from post course surveys 
indicating that the course had added value to course graduates in the form of content and 
instructor satisfaction would indicate that future offerings of the course would be 
attended and students would be willing to pay tuition. The outcomes results would also 
align with the sponsoring universities ongoing reputation for innovative, high quality 
education.   
A secondary audience consists of the pilot course participants and  prospective 
course attendees. Dissemination activities that create awareness of the AT to Market 
course’s content, demands, and outcomes will attract future students to consider paying 
tuition for and participating in the AT to Market course.  
Key messages 
For the primary audience, a key message is that the student participants were 




ranking of 3 or greater on a 4-point scale on the deliverable outcomes checklist. The 
checklist is pictured in Table 4.2 in chapter four.  This score indicates that the 
participants created a narrative description of the problem and the solution, a comparison 
product chart, a crude prototype/mock-up or detailed design and a preliminary business 
plan. These messages indicated that the course achieved the intended outcomes and was a 
success, indicating that a future AT to Market course will be received well by 
participants.  
The key messages for pilot course participants and prospective course attendees 
are that the participants met their objectives and created a product design with a path to 
market. One key message is that the pilot course attendees were satisfied with the content 
and skill of the instructor. This indicates that completing the course has value for the OTP 
inventor and entrepreneur who would like to bring a creation to market.  
Messengers 
For the primary audience, an influential spokesperson will have the respect of the 
audience members and have potential access to their meetings for sharing of the 
outcomes of the AT to Market course.  The mentor of the AT to Market program, and 
Clinical Professor at the sponsoring university of Boston University is Karen Jacobs. Her 
credentials are listed below. Additionally, the occupational therapy scholar will likely be 
presenting findings to the primary audience.  
1. Karen Jacobs, EdD, OT, OTR, CPE, FAOTA 




On-line Post-professional Occupational Therapy Program Boston University, 
College of Health and Rehabilitation Sciences: Sargent College, Department 
of Occupational Therapy 
2. The occupational therapy scholar that is involved in the AT to Market 
outcomes research. 
 The influential spokespersons for the Secondary Audience are those who are 
presenting the outcome findings at conferences. This includes this author and the 
occupational therapy scholar.  
1. This author 
2. The occupational therapy scholar that is involved in the AT to Market outcomes 
research.  
Dissemination activities 
The outcomes research of the AT to Market will be disseminated to the primary 
audience of the university representatives through narrative email, or in-person meetings, 
in teleconference or webinar format with a power point and document presentation.  The 
outcomes research will be submitted to a peer reviewed journal, such as the Assistive 
Technology, Outcomes and Benefits (ATOB) journal. 
Additionally, for the secondary audience of prospective participants, the outcomes 
research will be either as a workshop or poster at national conferences of the American 
Occupational Therapy Association (AOTA), Assistive Technology Industry Association 
(ATIA) and the Rehabilitation Engineers of North America Association (RESNA). 




summaries and links to the outcome results will be created to disseminate the course 
outcomes to a wide potential participant audience. Publication in peer reviewed journals 
such as ATOB will disseminate research results of the AT to Market outcomes to 
prospective students and primary and secondary audience members. All in-person and 
conference presentations will be completed by the author with the support of the mentor. 
The occupational therapy researcher along with this author and the mentor will submit 
the results for publication. Emails and listserv activities will be completed by the 
administrative staff with oversight provided by this author. All dissemination activities 




A preliminary budget has been established for the dissemination activities. In 
Table 7, the activities have been listed by audience. Items attributable to both audiences 
are listed in the primary audience section. This budget is intended to be inclusive of all 
costs including staff, media announcements, printing, travel, and conference registration. 
Over the course of the administration of the AT to Market pilot course and outcome 
research, the dissemination plan may evolve.  
Initially, expenses incurred will be related to communicating to the audience and 
the establishing potential platforms of outcomes presentations. The cost of staff and 




Presentations by this author and OT scholar are planned for national occupational 
therapy and rehabilitation industry conferences. The cost of attending two conferences 
consists of hotel room sharing at a cost of $150 per night, meals at $50 per day, air travel 
of $1,400, and course registration of $600 per event.  







   
Administrative and 
clerical staff  
Administrative staff pay rate is 
$25.00. It is estimated that the 
AT to Market dissemination 
plan will require 20 hours of 





(AOTA, RESNA, ATIA) 
Flyers and advertisements range 




Partial membership to offset 
email and listserv activities in 
AOTA, RESNA, ATIA 
 $500 
    
Secondary Audience 





(travel, room & board, 
registration fees, 
printing)  
No travel planned in year 1. 
Hotel room sharing at $150 per 
night, meals at $50 per day, air 
travel of $1,400, and course 
registration of $600 per event is 
anticipated. The plan is to attend 
2 conferences. 
0 $3,400 
Total  0 $4,400 




Evaluation of the Dissemination Plan 
For the primary audience, success of the dissemination efforts will be assessed by 
measurable criteria as described in Table 8. The results were overall very positive, 
indicating that the primary audience was satisfied with the course outcomes and willing 
to finance a future AT to Market course. The secondary audience responded with 
enthusiasm toward the course content and desire to participant in a future AT to Market 
course with minimal modification to the pilot course design. Secondary audience 
members expressed a preference for a small participant group size and were attracted to 
the instructor expertise and experience in the business aspects of product to market more 
than product design. 
 





narrative email  Number of responses to the 
email in positive appraisal of 
the course outcome study.   
Overall positive regard of the 
course outcomes.  
   
in-person meetings, 
teleconference or 
webinar format with a 
power point and 
document presentation 
Number of representative 
stating desire to hold a future 
run of the AT to Market 
course.  
Indication that the university 
representatives will take next 
step to hold a future 
presentation of the AT to Market 
course.   
   
Submission of article 
on results to AJOT 
and ATOB journals. 
 
Acceptance of call to papers 
for at least 1 article.  
Publication of outcomes article 










Number of presentation 
participants rating the 
presentation positively.  
High ratio of positive ratings, 
with at least five participants 
expressing interest in attending 
a future AT to Market course.  
Constructive feedback gained 






Number of responses 
indicating interest in attending 
a future rendition of the AT to 
Market course.  
At least 10 individuals request 
more information on the AT to 
Market course with at least five 
participants expressing interest 
in attending a future AT to 
Market course.  
Table 8:  Dissemination Evaluation Activity Outcomes 
 
The dissemination plan is designed to increase awareness of the content and 
outcomes of the pilot run of the AT to Market Course. To demonstrate the value of the 
pilot course outcomes and share recommended changes for future delivery of a tuition 
bearing AT to Market course, activities to communicate the results of the outcomes 
studies are necessary. Additionally, a long-term goal of the dissemination plan is to create 
awareness of the achievements of the student participants in the form of course outcomes.  
Dissemination efforts target the primary audience of University administrators and the 
secondary audience of past and future course participants. The key messages are that the 
student participants were satisfied with the course content, and instructor quality and 
achieved the course deliverables at a satisfactory rate.  
The key messages for the secondary audience of pilot course participants and 




created a product design with a path to market. Another key message is that the pilot 
course attendees were satisfied with the content and skill of the instructor. These outcome 
findings indicate that completing the course has value for the potential OTP inventor and 
entrepreneur who would like to bring a creation to market. 
To get the key messages to the audiences will take the full implementation of the 
dissemination plan. Financing is critical. The course outcomes will be shown to the 
audience to create an opportunity for university administrators and past and prospective 
course participants. This will allow access to the information they need to understand and 
assess the value of the AT to Market course. With the knowledge of the outcome results, 
the audience members can decide to participate in the next production of the AT to 
Market course.   
Conclusion 
This author has created a pilot course to guide occupational therapy practitioners 
to design and bring a product to market. This course will address the limited occupational 
therapy educational offerings in product development. The format is online, to reach a 
wide range of participants. Five weekly modules will accommodate a class size of four to 
six participants with one instructor, one mentor and content experts on a consultant basis.  
A dissemination plan is necessary to demonstrate the value of the pilot course 
outcomes and share recommended changes for future delivery of a tuition bearing AT to 
Market course.  Following the completion of the course and outcome studies, the results 




A key message to the primary audience of university representatives is that the 
student participants were satisfied with the course content, and instructor quality. Another 
key message is that 80% of participants achieved a ranking of 3 or greater on a 4-point 
scale on the deliverable outcomes checklist.  
Influential spokespersons are significant contributors of the dissemination of the 
course outcomes.  The spokespersons will have the respect of the audience members and 
have potential access to their meetings for sharing of the outcomes of the AT to Market 
course.  
Financing will allow the dissemination activities to take place. A budget has been 
outlined that includes items attributable to dissemination to the audiences includes staff, 
media announcements, printing, travel, and conference registration.  
The attention to detail, and extensive dissemination of the outcome results to the 
appropriate audiences were received with positive feedback, indicating that financing will 
be procured for a future AT to Market course. Enthusiastic responses to the course 
content and expression of desire to participant in a future AT to Market course indicate 
that individuals will participate in a future run of the AT to Market course and course 






CHAPTER SEVEN - Conclusion 
	
	
The AT to Market course was created to fulfil a population-based need. 
Considering that occupational therapy practitioners (OTP) can customize treatment 
interventions by creating an innovative product, and potentially, the need for this new 
product could be greater than the one individual for whom it was initially designed, then 
if the design could be brought to market in the form of a novel product it will satisfy the 
needs of a much greater number of clients.  
To support the need for this course, a review of the evidence literature was 
completed. Such research indicated that there is very limited data on OTP creations 
reaching the retail market. Occupational therapy practitioner designed products can be 
seen as part of the emerging niche of new technology for rehabilitation, disability, and 
participation as described by the American Occupational Therapy Association (AOTA, 
2016a). Therefore, OTP designed products could align with the trend of advanced 
technological offerings in the rehabilitation field, however OTPs may not have access to 
the knowledge and training necessary to bring their ideas to market.   
A potential source of such OTP training could be the occupational therapy 
academic programs. However, occupational therapy accredited educational programs are 
not required to include training in the development of adaptive equipment (AOTA, 
2016c). Two university occupational therapy programs do include education on designing 
adapted solutions for clients, however their online program descriptions did not include 




Therefore, an educational program in device and adaptive equipment development 
was created by this author to assist OTPs in gaining the skills necessary to successfully 
bring products to market. This course will facilitate the innovative participation of 
occupational therapy in the future of health care. By preparing OTPs in the pathway of 
product development, more OTP designs will reach individuals in need.  
The proposed course utilizes the development of the AquaEve urinal as a case 
example. Each of the five-course module will contain structured learning activities with 
the instructor as a guide and resource.  
         Constructivism and adult learning theory guided the creation of the foundation of 
this course (Jonassen, 1991 and Knowles, 1984). The focus on the contextual learning of 
the adult fit with the course goals of transferring contextual knowledge and prompting the 
construction of new learning (Jonassen, 1991 and Knowles, 1972). For example, course 
participants will be creating a working prototype. Adult learning theory posits that the 
role of the learner’s experience is considered paramount so the physical environment and 
setting are structured to support engagement, and interaction with the environment 
(Knowles, 1984). The online course environment will have interactive activities including 
synchronous discussions and asynchronous discussion postings.  The learner is self-
regulating, and the adult needs to be responsible for their own life, including learning 
(Jonassen, 1991 and Knowles, 1984) so the participants will have responsibility for 
completing the modules on their own timeframe and ask for assistance as needed. 
Therefore, this course on bringing products to market will be online allowing learners to 




allowing for self-regulation and a contextual environment. The modules will reflect a 
learner focused style of engagement and present opportunities for knowledge creation.  
Additionally, the learning process and activities in this course have also been 
developed in accordance with Bloom’s Digital Taxonomy (Church, 2009). Consideration 
was taken to develop activities to promote creative new knowledge formation. The 
content and structural design of the modules relied on the Need to Knowledge (NtK) 
Model developed by the University at Buffalo Center for Knowledge Translation for 
Technology Transfer. This model was used as it is an evidence-based guide to AT 
product development from idea conception to commercialization.   
By preparing OTPs to bring their innovative product solutions to market, more 
people with needs, disabilities or limitations may be able to engage more fully in their 
choice occupations.   The course outcomes of increased OTP designed product used by 
individuals for increased occupational performance will facilitate the future trends of the 









Assisted Technology to Market SURVEY 
Participant Satisfaction Survey Post Course 
On behalf of (Boston University) you are being asked to complete this participant satisfaction 
survey. Your feedback is appreciated and helps us assess this new course. This survey should take 
less than 15 minutes to complete. Your opinion is very strongly valued.  
 
Please rate the following questions based on the scale below. Your responses will be anonymous.  
 
If you have any questions about this survey, please contact __________________ 
For the first 3 questions you are asked to rate to what degree you agree with the statement  
1=strongly disagree 2=disagree 3= somewhat disagree 4=somewhat agree    5=agree   
6=strongly agree  
1. The course provided all that was promised   
1 2 3 4 5  6 
2. I was able to accomplish the objectives with a reasonable amount of effort 
1 2 3 4 5 6 
3. The course materials were helpful towards achieving my goals 
1 2 3 4 5 6 
 
For the next 3 questions you will be asked to rate how much you were satisfied with elements of 
the course 
1=totally unacceptable 2=unacceptable 3= slightly unacceptable 4= slightly acceptable    5= 
acceptable 6=very acceptable  
4.  The amount of course work 
1  2 3 4 5 6 
 
5.  The attention you received from the instructor 




6.  The expertise of the instructor  
1 2 3 4 5 6 
 










Occupational therapy practitioners (OTPs) use interventions and strategies that 
help individuals to participate fully in daily activities. These interventions can include 
adaptations to existing equipment (American Occupational Therapy Association 
(AOTA), 2016a). During an intervention, OTPs customize interventions by creating a 
new piece of equipment or by improving an existing one.  Potentially, the need for this 
new product could be greater than the one individual for whom it was first designed. 
Therefore, clients may not have access to adaptive equipment (AE) that can help them 
reach their full level of independence in activities of life if OTP designed products do not 
get to market. Additionally, Fink (1984) documented that OTPs have an interest in 
designing adaptive equipment.  
Educational programs in device and AE development would assist OTP to gain 
skills necessary for successfully bringing products to market.  Such sources of guidance 
for OTPs to bring the adaptive equipment to market were not found on an extensive 
review of the evidence literature and a networking search.  
To address the limited occupational therapy educational offering in product 
development, this author has created the Assistive Technology Device Development: 




therapy practitioners to design and bring a product to market. Participants in the course 
will be OTPs who are interested in bringing their ideas for adaptive equipment to market. 
Theoretical and Evidence Base 
The provision of AE aligns with the American Occupational Therapy 
Association’s (AOTA) professional construct of occupational therapy practice (AOTA, 
2014). The client’s status can be impacted by the presence of illness, disease, and 
disability which can negatively affect the client’s ability to participate in occupations 
(AOTA, 2014). Designing products for a population fits well within the American 
Occupational Therapy Association’s (AOTA) 2025 vision statement, which is to guide 
the practice of occupational therapy for at least the next decade: “Occupational therapy 
maximizes health, well-being, and quality of life for all people, populations, and 
communities through effective solutions that facilitate participation in everyday living” 
(AOTA, 2017, p.1 ).Technology & assistive device developments have been identified as 
an area of emerging practice for occupational therapy (AOTA, 2013). AE has been 
identified as a relevant driver, meeting the future needs of occupational therapy services 
(AOTA, 2013). A thorough search of the evidence literature was completed to determine 
support for creating a course on bringing OTP products to market. Three articles were 
found by searching academic databases. These articles described OTP product 
development and one article included the process to market. Even though OTPs’ creation 
of assistive technology (AT) is pervasive in our interventions, this literature review 
supports the idea that the process of OTP designed products getting to market is not 




development as an emerging practice for occupational therapy. OTP interest in designing 
and bringing products to market is indicated by the overwhelming positive response to 
the inventor’s corner event at the 2017 AOTA Annual Conference and Expo. This author 
receives frequent invitations to speak and mentor on this topic. Much interest is expressed 
by audiences regarding the process of bringing their idea to market. Despite the paucity 
of OTP literature and the limited current involvement of OTPs in product development to 
market, there is a strong and growing desire for OTPs to participate in this dynamic and 
cutting edge occupational therapy practice. 
The tenets of constructivism and adult learning theory can be appropriate guides 
for course structure due to the focus on learner centered contextual learning (Jonassen, 
1991 and Knowles, 1972). In adult learning theory, the role of the learner’s experience is 
considered paramount (Knowles, 1984). The physical environment and setting are 
structured to support engagement, and interaction with the environment. The Assistive 
Technology Device Development: Moving From Design to Market Ready course on 
bringing products to market will allow learners to be in an environment of their choice 
due to the use of web-based technology. Learners can be engaging in the course from the 
comfort of home or in-between other events, allowing for self-regulation. Both theories 
posit that the adult learner is motivated to participate for individual real-life reasons, will 
initiate engagement in learning, and therefore is responsible for the outcomes (Jonassen, 
1991; Knowles, 1972). In this course, participants will choose their product idea to 
develop reinforcing motivation to invest in the AT to Market course and bring the product 




Description of the AT to Market course 
The Assistive Technology Device Development: Moving From Design to Market 
Ready course will be implemented as a pilot course so that as a new offering, non-paying 
participants and the instructor can make changes as needed during the course, as well as 
use the results of the course to guide future course offerings. The AT to Market project 
describes the impact of products not getting to market, describes the factors that 
contribute to this limitation, and proposes an online course to address the problem of 
OTP designed products not getting to client to meet their needs. The pathway to market 
of the AquaEve female urinal created by this author will be utilized as a case example.  
The five modules contain structured learning activities with the instructor as a guide and 
resource. Major course topics include: problem assessment, product design, customer 
contribution and business planning. The measurable outcomes of this course are a 
narrative description of the problem and solution, a comparison product chart, 
achievement of a working prototype, and the creation of a business plan. 
To learn new topics, educational theory was looked upon for guidance. The 
learning process and activities in this course have been developed in accordance with 
Bloom’s Digital Taxonomy. The application of this classification of the elements and 
system of learning describe the continuum of thinking skills (Churches, 2009), which 
guide the progressive use of supportive assistance of scaffolding for prompting the 
progressive nature of cognitive and physical skill development. In this course, the 
participant will learn many new concepts, then apply them in a systematic manner to a 




The design of this course additionally incorporated the Need to Knowledge (NtK) 
Model developed by the University at Buffalo Center for Knowledge Translation for 
Technology Transfer. The NtK Model is an evidence-based framework that guides the 
conception, design and generation of technology-based assistive technology and assistive 
device innovations (UB, 2017). Following the NtK model, course outcomes will help 
generate beneficial aide to client participation in life activities as well as contain the 
strength and relevance necessary for industry and related external stakeholders to 
recognize their utility and value.  
The course will be offered online through the Blackboard ™ platform that can 
offer interactive live video and audio. Blackboard ™ will be combined with other 
technology for a state of the art experience for distance learning promoting a high degree 
of interaction by group video exchange, interactive written postings and generous writing 
text capacity. There are five modules in which the course content will directly apply to 
the progression of the participant’s idea development.   
Evaluation Plan 
The course outcomes’ results will be used to ensure that the course content was 
understood accurately and determine the feasibility of the course. The results will lead to 
the upgrade and fine tuning of the program for a formal run of the course for paying 
participants. This evaluation will examine the extent to which the course goals and 
objectives were met. A survey focused on participant satisfaction is part of the course 




outcomes as listed on a checklist before and after the course. The evaluation results are 
used to gain insight on course content relevance, and usefulness to the participants.  The 
participant satisfaction survey has questions related to perceived instructional 
effectiveness. 
Conclusion 
The AT to Market course was created to fulfill a population-based need. Considering that 
occupational therapy practitioners (OTP) can customize interventions by creating an 
innovative product, and potentially, the need for this new product could be greater than 
the one individual for whom it was initially designed. Then, the design could be brought 
to market in the form of a novel product to satisfy the needs of a much greater number of 
clients.  Once on the market, the novel products could potentially be used these to assist 
clients to successfully participate in desired activities and occupations. The development 
of assistive device is an area of emerging practice for occupational therapy and this 
course will actively support the AOTA’s Centennial Vision and Vision 2015 (AOTA, 
2013). Thereby, increasing the innovative participation of occupational therapy in the 













• Occupational therapy (OT) practitioners create unique adaptations to available products and 
design new solutions for their individual clients (AOTA, 2016). 
• There are likely many more individuals that could benefit from the OT Practitioner’s design.  
• Resources are not available to bring OT adaptations and new product ideas to market. Leading 
OT designed products do not reach all those in need.  
Solution 
An on-line course to guide OT practitioners to create assistive technology (AT) devices to solve real life 
client problems. 
 
Impact on the Field of Occupational Therapy 
 
• Contribute to technology & assistive device development- an area of emerging practice for 
occupational therapy (AOTA, 2013). 
•  Provide OT designed adaptive equipment to an increased number of clients improving their 
function. 
 
Assistive Technology Device Development: 
Moving from design to market ready 
 
An online course for occupational therapy 
practitioners 
 





















• Online using Blackboard™ with Adobe® Connect 
• Live facilitator for effective distance learning 




• Narrative description of the problem and solution 
• Comparison product chart 
• Achievement of a working prototype 




Idea Prototype Working product
Key References 
 American Occupational Therapy Association. (2013). AOTA’s Centennial Vision.  Retrieved from 
http://www.aota.org/~/media/Corporate/Files/AboutAOTA/Centennial/Background/Vision1.pdf 
 
American Occupational Therapy Association, Inc. [AOTA] (2016). Occupational Therapy: Improving Function While 





Need for OT Product to Market Training 
Course outcomes will help generate beneficial aide to client participation in life activities.Course rigor and 
relevance will be necessary for industry and related external stakeholders to recognize course utility and 









(OTP) with at least 1 
year of clinical 
practice and an 
interest in developing 
and bringing an 




• Instructor: Experienced 
in developing and 
commercializing an 
assistive technology  
product.
• Sponsoring University 




• Web Platform. 
• Funding.
External/Environmental Factors  (facility issues, economics, public health, politics, community resources, or laws and regulations):
A competing course could come on the market, or a complimentary course in the fields of engineering or business could be interested in a 
partnership and facilitate greater outcomes. A change in national policy could impact  the public funding of AT or improved insurance 
reimbursement. An economic down turn could limit OTP time and financial ability to participate in this course. 
Nature of the Problem
• OTPs do not have the 
educational resources to 
guide them or the skills 
and knowledge to 
develop their adaptive 
equipment ideas into a 
commercial product. 
• There are not many OTPs 
with AT products on the 
market. 
Program Theories:
• OTPs will have access to 
resources on product to 
market. 
• OTPs will gain the skills
and knowledge needed to 
bring a product to market 
by engaging in an 
experiential learner-
centered course informed 













• Participants  will 
demonstrate new 
knowledge and skills 
regarding 
development of an 
AT product and 
bringing it to market. 
• participants will have
Increased confidence in 
personal ability to bring 
AT product to market. 
• Participants will 
create the steps to 
bring AT to market: 
comparison product 
chart, narrative 
description of the 
problem and the 
solution, a crude 
prototype or design 














• Evaluation data 
will be captured 




• Participants will 
have a product 
ready for market. 
• New products on 
the market  
developed by 
participants  will 
contribute  
individuals’ 
ability  to 
participate more 
fully in their 
choice 
occupations.  
Inputs Problem                                  Activities Outcomes
Resources Theory Outputs
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